Vi(x) = 2 BikWk(x).
in particular, of an interval or circle, is such that there is a dense set of points in the ^-dimensional part of M each of which has at least n inverse points in the original set. 3 Denote the set of local separating points of the Peano space M by j(\ A If MQM-J^ that is, if M contains no free arcs, 5 there is a strongly irreducible mapping of the interval 3 or circle Q onto Vît. 6 That is, for such spaces there exist continuous mappings of 3 or Q onto M such that no proper closed subset maps onto the whole space. Thus if M is an ^-dimensional sphere and ƒ is a strongly irreducible mapping of 3 onto M, there is a dense set of points each covered at least n+1 times and also a dense set of points each covered just once.
In addition to the symbols/, M, <£, m(x) and o(x) used above, the following notations will be observed. Let \j/ denote the aggregate of points x(£M lying in an open free arc of M -a -b. If for a (continuous) mapping of 3 into a subset of M, yÇz$ implies m(y)^2, the mapping will be said to be of type 93Î. THEOREM 
Let a and b be points of the Peano space X. There is a continuous mapping of the interval
The theorem asserts, essentially, that there is a mapping of 3 onto X such that every free arc is swept through at most twice.
The following lemmas will be useful in the proof of Theorem 1. That a sequence of dendrites exists in X satisfying (a) and (b) is well known. Application of Lemma 1.1 to the successive terms of this sequence gives the desired result. 
. On 7 tdefine a map g; of the desired type so that gi{Ji) =Di. where Di is the enclosure of all components C\ having d as a limit point. The set Di is a dendrite of diameter less than or equal to 1/2 2 . The map gi may be so selected that for the end points of Ji, gi =f 2 .
See K. Menger, Untersuchungen über allgemeine Metrik, Mathematische Annalen, vol. 100 (1928) , pp. 81 ff. For the existence of the metric assumed here, see C. Kuratowski and Whyburn, Sur les elements cy 'cliques et leurs applications, Fundamenta Mathematicae, vol. 16 (1930), pp. 305-331. 8 T\ could be taken to be an arc but in order that the discussion to follow be general it is assumed only to be a connected linear graph containing no simple closed curve.
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is precisely a pair of points. Hence for y Ed-T 2 , rn(y, f 2 ) ^2, and/ 2 is of type 5DÎ.
The general inductive hypothesis is now clear. To the dendrite T n there is a continuous mapping/ n , / n (3) = T n , of type m and such that/ n (0) =a, / n (l) =6. Further, <x(f^h ƒ*•) ^ 1/2*-1 , i = 2, 3, • • • , n. The construction of f n +\ from f n is accomplished precisely as above.
There is thus determined a sequence of points (/ n ) of the space such that to e > 0 there is an index N such that for i, j > N, <r{fu fj) < e. The space X 3 being complete, let lim f n =ƒ. Clearly, /(3) =X. To complete the proof of Theorem 1 it will suffice to show that y&Tp implies f~l(y) has at most two components. For, if we grant this, the factorization ƒ = k [h(x) ], where h is the monotone transformation obtained by shrinking the components of f~l(y) into points and k is the corresponding light transformation, yields &(3) =X, m{yÇ$, k)^2 y hence k is of type 9JÎ. To remove the restriction suppose first that only a lies in a free arc of X. Imagine that X is situated in the Hubert cube and let zA be an arc which is joined onto X at a and has no other point inX. Let PROOF. The sufficiency is clear. If \j/ = 0, the result is known, in fact, in this case a mapping of the described type exists such that for y G *P, m(y) = l. 6 It is supposed, then, that x/z^O. By application of Theorem 1, there is a mapping of type 2ft of 3 onto X with ƒ (0) =a,f(l) =b. The desired map will be obtained by a modification of ƒ.
To facilitate the discussion it will be supposed thatX has an S-metric, that is, a metric p such that for each r >0 and xÇX, S(x, r) is a lo-cally connected continuum. (ai,X-W) . Choose a number e\ such that di/2 <ei<di and A-{S(ai, ei)-S(ai, ei)} = 0. This is possible since A is countable. Let dk 2 be the first point of A in W-"Si, where Si = S (ai, e\) .
The number e 2 is chosen so that d 2 l2<e 2 <d 2 and A • {S(a& 2 , e 2 ) -S(dk 2 , e 2 ) } =0. Continuing in this, way a sequence of spheres (Si) is determined such that (a) Si is a Peano space, Every point of S* is either a nonlocal separating point of £»• or a limit point of such points. This is clear if #£5;, for SiCW. If xÇzSi -Si, x is a limit point of points of Si and hence a limit point of nonlocal separating points of Si. Thus, having shown that Si is a Peano space with no free arcs, there is a strongly irreducible mapping, fn( Vn) = Si, such that f=fa on Vn-Vn and yG'P-S» implies fü x (y) is a single point. On Vij, j>\, two cases are distinguished according as ƒ maps the end points of Vij into the same point or not. If ƒ carries the end points of Vij into x, define /»y=ff on Vij. If/carries the end points of F»; into distinct points x and y, proceed as follows. The set Si-A is a connected and locally connected G& set 12 in a complete space, hence there is an arc RijQSi -A which joins x and y.
lz On Vij define fij to be a homeomorphism into Rij such that fij agrees with ƒ on Vij-Vij.
The new mapping g will now be defined. On 3 -^ Vij, set g(x) =f(x). On Vij, set g(x) =fij(x). Since ƒ agrees with g on the end points of Vij and each fij is continuous, g is continuous (we use here the condition (c) on the spheres (Si)). Clearly, g ( 
